Abstract -
I. INTRODUCTION
Let there be two firms from two different countries having different currencies are into a business. If due to unexpected changes in the global economy the exchange rate between the two currencies gets affected then there exists a financial risk and this risk is known as foreign exchange risk (or exchange rate risk). A transaction exposure arises only when there exists a time lag between the time of the order is placed and the payment is made when the goods arrived. This is because of the purchase price to buyer/ retailer on the settlement day may differ from that when it was incurred, if the debt is denominated in the manufacturer currency. The model of Arcelus, Gor and Srinivasan [1] in news vendor framework gives the optimum ordering and pricing strategies for buyer/seller, when the exchange rate between the two countries doing the business faces transaction exposure. The complete derivation of optimum policies and expected profit of the exchange rate risk model for additive demand error is given in Sanjay Patel, Ravi Gor [2] . Our main contribution in this paper is to explain the effect of normal distribution in the exchange rate error under the linear demand with additive error in news vendor setting. The effect of normally distributed error is also compared with the generalized beta distribution error in the exchange rate.
II. LITERATURE REVIEW
In this paper we have basically followed the model given in [1] . The cases of foreign exchange transaction exposure when a firm has an accounts receivable or payable denominated in a foreign currency has been reported in [3] . In the global trading the general rule is that either the buyer or the seller has to bear what is commonly known in international finance as transaction exposure, and it is explained in [4] and [5] . The very important newsvendor framework with pricing introduced in [6] and the price dependent demand forms in the additive and multiplicative error structures given in [7] and [8] have been used. The expected profit and optimal policies are mathematically derived in [2] when demand is linear with additive error and in [9] for iso-elastic demand with multiplicative demand error. We have also developed more general hybrid demand model of foreign exchange transaction exposure in [11] .
III. THE FOREIGN EXCHANGE RISK MODEL
Suppose a retailer wants to order q units from a foreign manufacturer of a certain product. The retailer does not know the demand (D) of the product, which is uncertain. But it partly depends upon the price(p) and partly random. In this paper we take the price dependent demand with additive error which can be defined as ( , ) ( )
is the additive error in the demand and it follows some distribution(say f( )) with mean in some interval [ currency. If the buyer pays immediately then he has to pay wr per unit of the product in his currency. When there is a time lag between the order is placed and the amount is paid for the product when it is acquired by the buyer, there exists transaction exposure risk since the exchange rate (r) may get fluctuate. So the buyer has to pay more or less according to the existing rate at the time of the arrival of the product. Generally the fluctuation in the exchange rate r is very small and random. We model the future exchange rate(FER) as FER= current exchange rate + fluctuation in the exchange rate. The fluctuation in the exchange rate is always some percentage of r, hence we can take the FER= r +r r =r(1+ r ).Where r is also a random variable together with the random variable D. We assume that r lies in [-a, a]. Here 0<a<1.The fluctuation r is unknown but its distribution is known say ( r ) . In this paper we consider truncated normal distribution for r with support [a,b] .
If the fluctuation r is positive buyer has to pay more and if it is negative seller will get less. So the question arises here is that who will bare the exchange rate risk? Buyer/retailer OR seller/manufacturer? In this paper we discuss the two situations under the additive demand error. In each case the retailer's optimal policy is to determine the optimum order(q) and selling price(p) of the product so that his expected profit is maximum. At the same time we obtain the manufacturer's optimal policies as well.
IV. ASSUMPTIONS AND NOTATIONS
The following assumptions are made in the exchange rate risk model: 
V. THE TWO LAYOUTS

Case-1: The buyer bears the exchange rate risk
In the case-1 we assume that the buyer bears the exchange rate risk and seller does not. Thus the seller will get w per unit at any point of time and the buyer will have to pay according to the existing exchange rate. So the buyer will be paying wr(1+ r ) per unit, on the settlement day or when the product is acquired by him. This amount in terms of seller currency is wr(1+ r )/r =w(1+ r ) =w r (say). Thus w r is the purchase cost to buyer in seller's currency.
Now the retailer/ buyer will choose the selling price p and the order quantity q so as to maximize his expected profit. 
The equation (2) describes the profit function for the retailer in the manufacturer currency. Note that the parameter q is replaced by z. Now the retailer wants to find the optimal order quantity q say q* and optimal price p= p* to maximize his expected profit. In order to do this he must find optimal values of the price p and the parameter z, say p* and z* respectively which maximizes his expected profit so that he can determine the optimal order q*=z*+g(p*). The profit is a function of the random variable with support [A, B]. Thus the retailer's expected profit is given by, ( , ) ( , ) ( )
(Here we take =u for simplicity in (2)). Then we get the expected profit in terms of the parameters z and p as, to find the optimum value of z* as a function of p. Then we substitute the value of z* in the expected profit (4) so that it becomes a function of single variable p and hence the optimal p* can also be obtained. The authors have already derived the optimal policies given below, in [2] . 
Case-2: Seller bears the exchange rate risk In the case-2 we assume that the manufacturer bears the exchange rate risk and retailer does not. Thus the retailer pays w per unit in manufacturer's currency at any point of time and the manufacturer will get according to the existing exchange rate. So the manufacturer will be getting VII. CONCLUSION We demonstrate normally distributed exchange rate fluctuation when the retailer or manufacturer undertakes to share the exchange rate risk and the demand error is modelled in the additive form in the news vendor framework. We also have compared the exchange rate effect with the generalized beta distribution error, which is evident from the above tables.
